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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a phase shifter, a voltage 
control-type oscillation circuit and a demodulation circuit, which are 
suitable for making an integrated circuit, and to provide a signal 
processor using them by holding an input terminal with high 
impedance and making driving current corresponding to a phase 
signal whose phase differs from an input signal by 90 degrees flow 
from the input signal. 

SOLUTION: Two pairs of differential transistors Q1-Q2 and Q5-Q6 
hold both ends of capacitors C14 and C15 to be high impedance and 
input signals Vin and -Vin are inputted to the differential pairs of 
transistors Q1 and Q2. Phase signals whose phases differ from the 
input signals Vin and -Vin by 90 degrees are generated. Current is 
made to flow out from an input/output terminal in accordance with 
the phase signal. Thus, a four terminal circuit network formed by 
connecting non-contact-type active inductance is connected to the 
capacitors C14 and C15 in parallel can be formed. Thus, resistances 
Re are connected like a way that sleeves are rolled up and a phase 
shifter can be constituted. 
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Q 1 6 (Ox j&j5<D h 7 >-v^^Q 1 2^t/Q- 

1 1 (C^^^nrc h V IsisxfQ 1 3^.1^0 1 4 <7>-<— 

[0 0 7 8] Jfe*3£0> b 7 >"Z?* $ Q 1 3&U<Q 1 4 CD 
^ 2>^&®iK-r5e#tR 2 5(4, Jg;*tR 2 3RU<R 2 
4*>»«ffl<D2«Offitttt2 R 0(dR3E*ixS J: 5Cl* 

[0 0 7 9] h7^^Q17RVQ18tt, ftftjR 

2 6(^4: y^^S^^n^o StjCh^v^^ 
Q 1 7RVQ 1 8 (4, -ttl-ftt h 7 Q 1 
Ql6C0rn^o/^ »SE"5J«lH]»6 8 
$:^LT h 7V"^^ Q 1 1 &U<Q 1 2 <D^<— *\z=* U 
* ^^r«^i-5o ^IT*MR2 6li, te£tflt2 R 2iC 

[0 0 8 0] ^^^T^Ie]^ 6 8 14. h 7 >i>X?Q 1 7 
8(4, ««^XIhIK6 8 0*J«Mc«fc 9, ^ ^^V-^C 2 
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-#-s. 

[0 0 8 1 ] i6(OijSl:^^T, FMXHfM-S 5 1 
(2, ^t&A^V i nRXfi-V i n £ It, ffittR 2 lR 

^^Ql 1MQ1 2CA.^^n5o 
[0 0 8 2] ::r-h7 Is is*? Ql 1 1 2 

-^fijE^'enfixV BM- V B , 3yfyfC2 3 
<DW*S«JS*-tn-fttVLRV-VL t*5*. 
tC230 h7>^^Q 1 1 ttH£*5^T*A' b * s> 7 

.i 5 13. ffiStR 2 3 0>«JfcT*>t> , i6i*, a Vf^t 
C2 30Wfcl i7li, h7y^^Ql40n 

[0 0 8 3] 

[Sri 7] 

i5 = i6 + i 7 

[0 0 8 4 ] 
[*18] 

i 6 = 



(17) 



VB-VL 



R0 

[0 0 8 5] 
t*l 9] 

i 6 = 



(18) 



2VL 



SCO 



= VL-SC0 



(19) 



[0 0 8 6 ] r.r.T- h v^is*?Q 1 1 6 CD^< 

^^Ql 2Xt/Q 1 1 tc«8fc£*lfc F7^^Q1 
4RI/Q l 3 (D^<— ^(^«3BcSn-5 J: 5lcfc$ixTi^<5 
i^CJ:^ (17) i 7«t, ^^(ci: K>Wc£ 

n£o 

[0 0 8 7 ] 
1*2 0] 

i 7=- 



VL- (-VL) 



2R0 



-VL 
R0 



(20) 



JO 



20 



30 



40 



16 



3 0ffi««flEVL&tf-VLU::J3^TW:, h 

Q 1 lXtfQ 1 20-<-^A*$:a»U^5 9 Otffi 

3<OW«8IC, A2?«#V in, - V i nC»Lt-9 OS 

[0 0 9 1 ] 
[*2 2] 

VB 

VL= (2 2) 

SCO * R0 

[0092] ::r^7y^^Qna(/Qi8ti, 

tti^rtl h7^#Q 1 5RTIQ 1 6 <D^ * y # 

l/R 2 2 0MJ: 9 . i LOKfSMl 

[0 0 9 3] 
[*2 3] 

VL— (— VL) VL 

iL= = (2 3) 

R2 



2R2 



[0094] (22) ^ (23) *:icttA-f*i 

[0 0 9 5] 
[R24] 

VB 

iL= (24) 

SCO • R0 • R2 

[0 0 9 6 ] -lilCJ; B , 7 M^-f <fc 5 tC, fittRl 

Z ( = K- C0*RO*R2) J^SIttSixTl^S 
^i:3^»^5. rnt^J: 9«£tR 2 lRVR 2 2 *>Jg« . 
fllR d , ^>r^tC 2 KD^f Cd/2^^^T, #C 
«^H«5t«:»5 t So 

[0 0 9 7 ] 

1*2 5] 



(Vin-VB) 



Rd 



-=VB • SCd- 



VL 
KR2 



VL=- 



VB 



SC0R0 



VB 



CdRd 



Vi n 



(2 5) 



CdRd KC0CdR0R2 



[0 0 8 8 ] Z.tib£ 0ft«OBa«««:»«r. t&T*$ 

So 

[0 0 8 9 ] 
[ft2 1 ] 

VL 

-= VL-SC0- (21) 

RO 



VB-VL 



RO 



[0090] £h\ZZ<D (21) ^^Sltnif, 50 



[0 0 9 8 ] ^tli^J; r> b7lsi?X*Q 1 1 Xt/Q 1 2 
VB*C*3^Tli, {t#»V i nSt/-V i n V K'* 
ini^fc-l'^t'-y^Zl (H7) IS, &=£{Z£ 
[0 0 9 9] 
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1&2 6] 



zx- 



Rd 



1 — 



VB 
Vi n 



= Rd+- 



(26) 



SCd+- 



SKC0R0R2 



[oi oo j *fc^nfc&s«i-ntf. **;a>B8«5*:4: 

[0101] 
[»2 7] 



VL=- 



VB 



SC0XR0 



COROCdRd 



S 1 

s * + +- 



-XV i n 



CdRd KC0CdR0R2 



(2 7) 



[0 10 2] (2 5) (2 7) 5CO^^:(Dl 

[0103] 
[*2 8] 



f 0 = 



2* <KC0CdR0R2) 



(28) 



[0104] 
[3*2 9] 
Q=Cd XRd X- 



(KC0CdROR2) i/> 



= Rdx- 



Cd>/« 



(KC0ROR2) i/» 



(29) 



[0105] A»< LT«aE^I«lH]»6 8 lC*5(t-6^Wti 

comi?6ii*imK$:PS LT^y K^^7-f 5 2^* 
*JSR«f OS:FM«H«#S 5 1 <D«iSRJ8R*l::R 

MtT, FMJEBfltS 5 l ofliSftSttlcSCtttti 

[0106] ^oTC(7?tti*ft#S 5 2 J: !?ffiti#SiJ 
0SS5 4T*FM»StS 5 USgLT, FMi&Rff 

[0107] ^5lC;^t-«/£i-£ni±\ ^-Of-^ 
>-^A*(c£6^$j#tO h7^^Q 1 1 2 
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(CFM^Pft^-S 5 1 (A*ff-^Vin, -Vin) & 
A*U F MSBff* S 5 1 l:# L t 9 0 « tifflORfls 

(I^Vin, -V i n &*)m,ffii L ZffiftZ Z Z t lZ 

[0108] ^(or^r^y^yy^^y.^ 
*rffl<^fc'<>' K'<-X7-f /u^KJ: FM^Pff-^-S 5 l 
***MRLTffiffl#MIBB&5 4 

/<? »««srffl^/i!< TtFM«nfs#s 5 i Sraaa-r 

*ai3Kft^iSU/iiFM3»Rl!BSr»5 
[0 10 9] I CEIBrtlc-f V'y^V'^SrSc 

[oiio] wi:7nr^3 ^a««xv7 

«^»]»»RIsIKS.U s A F C«RI3B«tc{e«-rs - £ 

[Olll] $W7"ty ME^)M$rl»±t5^i: 
IhI»LT\ iSSNfcUcJ; A*fE-f§-£M3®-f -td«"e 

[0112] ^CNPNih7 y^^o^Ci; 

30 ZZt\Z.£ I?, /^^^ K7>f/^ia5i^ 

«t 51-PN PS h7^^*ttfflt5^ £(c«fc5£IR 

iao7^;u^^i^t5^i^r^, -to»«r«oft 

[0113] ( 4 ) » 4 o2gftO«1» 
ElKSr^-f ^^H-cfcS. ^(7>AMf^^^R[5]SS7 

^ So :oamHIM087 OIL Wiii^BIJSRCHlK 
J: «?aj**ix<5 AMKH«#S 7 l Sr»tf#*7 2 

zz.x*m,&mmm&M®& ivcoj 7 3otti*ft 

fS7 2t^t5o n-/^^^^yu^ 7 4 ti, 
a««®K7 3tt, ~<Dn— /^37^/U^ 7 4 0ffi*f§ 

#«r*JWft-§-vc t irsij. ai*ff-^s 7 2^t;s 7 

3<offlR»«r^ISC-r*o r^fc* 9«ffi»]»fi3g«la]g& 
7 3li, SHJg*7 2 . n— /<*:7-< 7 4 ^r^lC, 
PLLIslBSr«*L, -fcix-eix 9 OK&VO SOffitBSS 
50 Id* £ AM^Pft^S 7 1 (Cffi«PJfflLT*SUi*«* 
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S 7 7 3$:4St6o 

10 114] 76li, ^ <Z> til;t>«* S 7 3 i A 

M»fl§S7 l £«r»J*i-5c*:fcJ:?K AMKRflt 

§S71 $rzn>-<D— 7^^iKLT^6 AM^Kft^S 7 
[011511911 r O^ff^W^SiMtHm 7 3£r?F 

[0116] -r&fcfeCOttffi«J»S«fil3iK7 3tt, 
Hi Olc^-TJ: 7^f^y^vy^^^i:J:5 
/<V K/-^^ SOt. V Ka?;* y *i 8 

oom^ft^^!f§a-t-5^51lH]SS8 i Six 

So 

[0117] ::tv^y K'-^y ^/u^ 80lj:, =r >^ 

&&£ti. =>yryfc2 3oTO\ ^<osgiGD$sig 

tt AiHI^*!' U90 Sffiffi on/* 5S 2 o^SW^iglc 

i$K^^t, :ntJ: 1 p/<>' Y^yy^^t 8 q*> 
[0118] maii]K8 ui, sb i<z>«fia*»rt>ft 

yfittR2 1, R2 2Sr^Lt«R9-fyVCCIC«« 
U CixfcJ;!3 r<Z>A**H«r K7^^KSR 2 1, R2 

l o^^ffi*^^ 5 ^<£> l ^otU^i^J: VMJjZtL 

K'** y 8 0 OfclJ^fE K/^^^^/u 

^8 o(CiE«a-r5o 

[0119] -Tteh>fe«SlH]B8 UC*5V*T\ 
^^Q3Ut;Q32fi, ^*ixQM8 3M8 4 

Willi <o&mmMA£ F'*yy * fr? 8 o<o 

Q 3 a^^Q 3 4 tCtb^-f^o r ix^> h 7 ^v^^Q 3 

3^a t Q3 4 *»*r«r«*b, -tn^'ixaaiRs 5 

M86$:x> j/^cf t, ^ £ ^^f^lS^R 3 It: 
£>?*BW*5. St 3 i:h7y^^Q33au ! Q34 

[0 120] - CT*C0^^1[H]SS8 HC*3tf SJfitS 
13, /O-K^^^-f 8 0 J: f?«JBtt*Sr«ttLrK 

[0121] J: >? AMH}H«R[HIK 7 oii, ^ 

<0/<yK^7^/^8 0O»2O8fitiJ* (VL) * 
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#«ja*«7 2fcBA-t"5i:#«c, »1<0««U* (V 
B) 6\zmt>-t&Zb\Z£.Q . AM^Pff 

#S 7 l SrttBi-r £<fc 5Ktt$ixT^S. &tzc\<Dt£ 

[0122] B8iw*^«j*tCj;ntf, ^4 V 

SWT 9 0ftffiffl<D**-5ffi*lft*S:&fi»;U, «ft*fi« 
[0 12 3] -rftte*,»tt««:fflv^ft< tt AM^Pff 

[0124] h«H^**SrBS.Jh-rsr. ^ 

^r-#5 e *fcH»[iIKS:fflv^ft<rAv^i:^J:D, 

[0125] SbCNPNlh^^^^OWCj;*?* 
-5 C <t led: SfflKftWttO^KSrBJ&ihr Z> r. <t 

[0126] (5) S5 WHi<?)^l 

f^0ss9oii, <pmm&\B}2&£ v ta**ix5 q p s ks 

■«#S 9 l^r^(tS§l9 2JC**.. Cr-cmflE$iJ^)M 
^g^tH]SS7 3 0m2<^)^^tii^VLi:^S-rSo o— ^ 

A-^ 9 4 13, C 0»{tSt§9 2(0£li^ft-^^S^ 
^JPSUTHi^L, ftffi#]»a«JBlHlK7 3tt. ron- 

^yu^ 9 4 oas^«**»J»fS*VC ^ ITA* 

-TSo ^nicj: f?iftw»»9 2 . m.&mmmmmm% 7 

3, n— y^/l-* 9 4 (i. PLLSS&^rtML, 
5C? iiftio jtai/9 oftiDttffl»: J: •? Q P S KffHff* 
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<om&8lS 9 llCffiflHJIILT/iSfflMtVBXt/V 
[0 1 2 7] ^9 6^9 7 1^, r.ttb2oV>H3* 

fit v BRt/ v l ^«g«t 5 ^ ia ^ -tn-en 
1 3 s&ttf&i-z* 

[0128] 9 8 li, r ^ffi^flf H5iQ 

PSKSEflflr*S9 1 t«:iR*LriS*«»S:U*-*-5 
^£1^ 9 . Ql4^S$^tTQPSKfifltS9l 

9(3, fcbAft-li-* 1 3 5 t Q P S KRWfS*S 9 1 £ £: 

ITQP SK^Pem-^S 9 1 ia«*Lt45 I «#S I 

[0129] Hil fc^-MJIriilc J: mi, 0 9 (co^r 
±aUfc«ffi*JW*filHlB«rQP SKmPlH]S&9 0 \zM 

»teaLT-fc*L-&h,4 5&&tf 1 3 5&<7)&*B^|CJ;5 
ffi^{f-§-<f> 4 1 3 5*^rit"f S^fcjcj; 0 , » 

cF , rixlcj; D*aila)IISfkliaLfc«flEfM»a«*lHl 
[0 13 0] (6) fdlcD^JfeO^M 

[0131] *fc±»<7>|gJ6<0»««c*5^rrt:, SfEX 
[0 13 2] *fc±3*OSI«£^fl||C*5t^rtt. ttJEM 

-<^^ ^awii-m-Kb-* - , wx.iiFM*aR«, a 

[0133] 

r9 0«ttffl©*45ttfl(S*S:4«l, cottfflfll* 



•> • > 
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tic,*:'), *«BK{fc(c&Sfe#tB8. «£««31«« 

ess, «miH]». r.ne>*:ffi^/£:ft#4aassfi**#5r 
laffiofism^KK] 

[0 1] o*Ss<o»»«c«53»ffl»4:^-r 

IS2] a i o^tiso^ftigB^i-sstt-iarfcSo 

[0 3] *«W<0*2 0*»0*»|c«5#tt*«:»-r 

70 [04] H 3<7>»ffi*0*<klHlK*r^-r*fitBT-*)5. 
[0 5] *«W^»3<7>S61ft(7>»llSlc«.5FM»RIsIB 

[16] H5<OFM«KlHlKlwafflSixS^^ K^^^ 

[07] K^^7^^^o«{blHlKS:^-t-» 
gc0T**>5o 

[08] *««o«4 ^*Jfico«.«(c«SAM«KIaIB 
[0 9] ^SOAM^RSBtCiS^^ttS^ff^JffilM^ 
[010] H9 0«S«SiJ»a»«iai»07 r a y^Hr*> 
[01 1] 5 OjtftO«ttli«5 Q P S Ktt 

[012] »*OAMH#ttKIltt*^r:/n 
[0.1 3] ^*C0QP SK^SPtHlB^^-r^D iX^B-C 
[014] ^*OFMftiKlHl^^/Ttyo s^arfc 
[115] K:7-r /i^K «fc5 3£ffi« 4r^-r^n 

1, 70 AMPJ«j£&0S§, 2, 6, 12, 16, 

18 3, 7 3 A£Mfl>£EXfi[§]ft. 

4, 1 4, 7 4, 9 4 as**? 4 /uf % 5, 1 

5, 1 7, 2 3, 3 0, 4 0, 4 9- 5&tB*i. 11, 

9 0 QPSKIPO^, 2 1, 5 0 F MASSED 

£S, 2 2, 5 2, 8 0 /<VK/^7-f/U# 4 2 4- 

-ffiffl^guisiK. l, li ^yy^v^, Ql~ 

Q34 R13—R31, Re, Ri 

n. Rout fc££i, C1-C23 nyfyf, 

6 8, 8 2 ««*T«[s]K, 8 1 *§51[h]&& 
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